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header {
login_btn
search box
search btn
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header {
login_btn

117
"role": "navigation",
"ntml_tag”: "header”
"children”: {
"tf 22" {
"role”: "button”,
"name”: "login",
"html_tag": "button”
},
"APjFgb": {
"name"; "Search”,
"html_tag": "textarea"
}
"t 194" {
"role": "button”,
"name”: "Search”,
"html_tag": "button”
}
)
b -
/[{All other HTML elements

Mmmmwwmmmmmmwwmmmmmmwww“ﬁmmmmwwmmmMmmwwmmmmmmwwmmmmmmwwmm
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"login_btn": {

HTOIe“: Hbutton” ?
llnamen nlog l n“,
ﬂldu ﬂtf 22“’

"htmi_tag": "button"
}

search box": {

it.

"role": "combobox”,
"name": "Search”,
uldu HAPJ Fq b:t_l }
"html_tag": "textarea”

;

search_btn"; {
;!roleir.: “bUtton",
"name"; "Search”,
Hidl!: !ltfm/l 94“5
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600 " Receive A Query And Processed 602
516 Webpage Content
Retrieve Inference 6504
Patterns From inference : _
Patterns Store And Ves Previously
Produce Query Received?
Response On CPU
Instance
Generate A Prompt For A Large
606

Language Model Based On The
Received Query And The
Processed Webpage Content

Provide Prompt, The Query, And 608
The Processed Webpage Content
To A Large Language Model

Receive A Query Response From 610
The Large Language Model

Generate Inference Patterns

Based On Query Response And 612
Store The Inference Patterns In
An Inference Patierns Store
614
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UTILIZING A QUERY RESPONSE TO
AUTOMATE A TASK ASSOCIATED WITH A

WEBPAGLE

CROSS REFERENCE TO OTHER
APPLICATIONS

This application claims priority to U.S. Provisional Patent

Application No. 63/534,541 entitled WEB AGENT
DESCRIPTION LANGUAGE filed Aug. 24, 2023 which is

incorporated herein by reference for all purposes.

BACKGROUND OF THE INVENTION

A developer may generate a script to automate a task
associated with a webpage. The script 1s comprised of one or
more rule(s) that describe how a browser iteracts with the
webpage. The webpage 1s comprised of a plurality of
webpage elements. The script may be programmed to inter-
act with a particular webpage element 1n a particular manner
based on an 1dentifier associated with the particular webpage
clement. However, the identifier associated with the particu-
lar webpage element may be dynamic. Web pages may be
periodically updated. The particular webpage element may
have a first identifier before the webpage update and a
second 1dentifier after the web page update. As a result, the
script may stop working properly. This requires the devel-
oper to spend time and resources to fix the script or generate
a new script.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the mnvention are disclosed 1n the
tollowing detailed description and the accompanying draw-
ngs.

FIG. 1A 1s an example of a query for a website in
accordance with some embodiments.

FIG. 1B 1s an example of a query for a website in
accordance with some embodiments.

FIG. 2 1s an example of processed webpage content in
accordance with some embodiments.

FIG. 3 1s an example of a query response 1n accordance
with some embodiments.

FI1G. 4 15 a block diagram illustrating a system to generate
an adaptable script to automate a task associated with a
webpage 1n accordance with some embodiments.

FIG. 5 1s a flow diagram illustrating a process to generate
an adaptable script to automate a task associated with a
webpage 1n accordance with some embodiments.

FIG. 6 1s a flow diagram illustrating a process to generate
a query response 1n accordance with some embodiments.

FIG. 7 1s an example of a user interface to automate a task
in accordance with some embodiments.

DETAILED DESCRIPTION

The invention can be implemented 1n numerous ways,
including as a process; an apparatus; a system; a composi-
tion of matter; a computer program product embodied on a
computer readable storage medium; and/or a processor, such
as a processor configured to execute instructions stored on
and/or provided by a memory coupled to the processor. In
this specification, these implementations, or any other form
that the mvention may take, may be referred to as tech-
niques. In general, the order of the steps of disclosed
processes may be altered within the scope of the invention.
Unless stated otherwise, a component such as a processor or

10

15

20

25

30

35

40

45

50

55

60

65

2

a memory described as being configured to perform a task
may be implemented as a general component that 1s tem-
porarily configured to perform the task at a given time or a
specific component that 1s manufactured to perform the task.
As used herein, the term ‘processor’ refers to one or more
devices, circuits, and/or processing cores configured to
process data, such as computer program instructions.

A detailed description of one or more embodiments of the
invention 1s provided below along with accompanying fig-
ures that illustrate the principles of the invention. The
invention 1s described in connection with such embodi-
ments, but the mvention 1s not limited to any embodiment.
The scope of the invention 1s limited only by the claims and
the invention encompasses numerous alternatives, modifi-
cations and equivalents. Numerous specific details are set
forth in the following description in order to provide a
thorough understanding of the invention. These details are
provided for the purpose of example and the invention may
be practiced according to the claims without some or all of

these specific details. For the purpose of clarity, technical
material that 1s known in the technical fields related to the
invention has not been described 1n detail so that the
invention 1s not unnecessarily obscured.

A technique to generate an adaptable script to automate a
task associated with a webpage 1s disclosed. The technique
includes receiving a query from a client device. The query
1s a structured request, formulated i1n natural language, for
specific web elements from a webpage. The query serves as
a representation to extract precise information from the
webpage. The query 1s structured in a manner that signifies
a relationship between a component and the webpage. The
query 1s comprised of one or more variables that correspond
to one or more specific web elements associated with a
webpage. The query 1s designed to be versatile across
different types of websites (e.g., e-commerce, business,
nonprofit, entertamnment, event, brochure, membership,
forum, social media, etc.). FIGS. 1A and 1B illustrate
example queries that can be convemently applied to different
websites, ensuring consistency and efliciency.

FIG. 1A 1s an example of a query for a website 1n
accordance with some embodiments. The example query
may be utilized for a script that automates a booking process
for a flight, a hotel, a car, a vacation, a reservation, etc. In the
example shown, the query has specified a first vanable
“login_btn,” a second vanable *“search_box,” and a third
variable “search_btn.” The first variable “login_btn” corre-
sponds to a login button associated with the webpage, the
second variable “search_box” corresponds to a search box
associated with the webpage, and the third vanable “search_
btn” corresponds to a search button associated with the
webpage.

FIG. 1B 1s an example of a query for a website 1n
accordance with some embodiments. The example query
may be utilized for a script associated with a webpage
having a login button within the navigation header. In the
example shown, the query has specified a first vanable
“login_btn.” The first variable “login_btn” corresponds to a
login button associated with the webpage. In both examples
of FIG. 1A and FIG. 1B, the vanables are given names that
correspond to webpage elements that the developer would
like to utilize for a script associated with the webpage but are
unknown to the developer.

The technmique further includes processing webpage con-
tent as a human-friendly representation of the HMTL asso-
ciated with the webpage, with notations for each element.
Processing the webpage content includes determining infor-
mation associated with the webpage elements. The informa-




US 12,174,906 Bl

3

tion associated with the webpage elements include a corre-
sponding “role,” a corresponding “name,” and a
corresponding “html_tag.”

FIG. 2 1s a simplified example of processed webpage
content 1 accordance with some embodiments. In the
example shown, for a particular web element, the processed
webpage content indicates a “role,” a “name,” and an
“html_tag.” The “role” 1s a parameter that describes the role
of the particular web element 1n an accessibility tree. The
“name” 1s a parameter that represents the name of the web
clement as specified 1n the original webpage accessibility
tree. The “html_tag” 1s a parameter that denotes the original
html tag of the web element. Although the processed
webpage content 1n the example includes information asso-
ciated with three webpage elements, the processed webpage
content may include mformation associated with n webpage
clements.

The technique further includes requesting a cloud service
to generate a query response by providing to the cloud
service the processed webpage content and the received
query. In response, the cloud service utilizes the pre-pro-
cessed webpage content and the received query to generate
a prompt for a large language model (LLM) trained to
understand the semantics of web content. The notations for
cach element included in the processed webpage content
help the LLM to determine the purpose of the webpage
clements. The prompt, the recerved query, and the processed
webpage content are provided to the LLM. In response, the
LLM generates a query response and provides the query
response to the cloud service.

FIG. 3 1s an example of a query response 1n accordance
with some embodiments. The query response 1s a structured
representation of specified web element nodes. The query
response maps a variable included in the query to a corre-
sponding webpage element included in the processed
webpage content. Users may utilize this mapping to interact
with the web element nodes by performing actions, such as
click, input, etc. The interaction capability 1s similar to what
a user could perform on the actual web page. In the example
shown, for a particular web element, the query response
indicates a “role,” a “name,” an “1d,” and an “html_tag.” The
“1d” parameter determines a specified identifier for a par-
ticular web element. The LLM, indicated by the query
response, has determined which web element corresponds to
the variable “login_btn,” which web element corresponds to
the variable “search box,” and which web element corre-
sponds to the variable “search_btn.” Instead of using the
specified identifier for a particular web element, a developer
may utilize a variable imncluded in the query that corresponds
to the particular web element to generate the script to
automate a task associated with the webpage.

The cloud service may store the query response in an
inference patterns store. The inference patterns preserves the
mapping ol response nodes to their corresponding HIML
clements via patterns, such as XPath, DOM attributes and
other distinctive patterns that can be used to locate an HTML
clement within a webpage. Storing the inference pattern 1n
the inference pattern store enables the cloud service to
generate the response for the same query 1n a webpage that
has similar structure without prompting the LLM. This
reduces latency and graphical processing unit (GPU) costs
associated with utilizing the LLM to generate the query
response. An example of a “similar webpage” 1s that, an
e-commerce search result page, though search keywords are
different, the search result pages are considered as “similar
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web pages™ as they share the same page structure, and the
stored inference patterns can be used to produce responses
to queries on CPU 1nstances.

The cloud service provides the query response to the
client device. A browser or application associated with the
client device includes application programmmg interface(s)
(APIs) that enables object-oriented programming interfaces
to be generated based on the query response. The APIs
provide various functionality to interact with the web ele-
ments. The APIs are supported by one or more programming
languages, such as Python, JavaScript, etc. Users associated
with a client device may utilize the APIs to create web
automation solutions for a wide range of everyday applica-
tions.

In the event a script becomes nonfunctional because the
identifier associated with a webpage element has been
modified, the webpage content may be processed again to
determine the updated information associated with the
webpage elements. The prompt, the query, and the updated
processed webpage content may be provided to determine an
updated query response, which maps a variable associated
with an old webpage element 1dentifier to a new webpage
clement 1dentifier. Instead of having a developer debug the
script line-by-line to determine which web element identifier
has changed, implementing the LLM significantly reduces
the time and resources needed to debug a nonfunctional
script or to generate a new script. The LLM can eflortlessly
map the one or more variables included 1n the query to the
one or more web eclements included in the processed
webpage content since the LLM 1s trained to understand the
semantics of web content.

FIG. 4 15 a block diagram 1llustrating a system to generate
an adaptable script to automate a task associated with a
webpage in accordance with some embodiments. In the
example shown, system 400 includes a client device 402, a
cloud service 412, a LLM 422, and an inference patterns
store 432. Client device 402 may be a computer, a laptop, a
desktop, a server, a tablet, a smart device, or any other
computing device. Client device 402 includes browser/app
404. Browser/app 404 1s configured to retrieve one or more
webpages from the Internet.

Browser/app 404 1s configured to receive a query asso-
ciated with a webpage. The query 1s a structured request,
formulated in natural language, for specific web elements
from a webpage. The query 1s comprised of one or more
variables that correspond to one or more specific web
clements associated with the webpage.

Code associated with SDK client 406 1s included 1in
browser/app 404. SDK client 406 1s configured to capture
content associated with a webpage, process the content
associated with the webpage into a specific format, and
provide the processed content to cloud service 412. SDK
client 406 includes functionality to interact with the anno-
tated version of the web elements (e.g., the query response).
SDK client 406 provides API(s) that enable actions, such as
client, mput, etc., to be performed. SDK client 406 1is
configured to provide error handling. An instruction step
associated with a web automation solution may have an
error handler. SDK client 406 i1s configured to cache a
corresponding response for an instruction step for mvesti-
gation and logging. In the event of an instruction execution
failure not caused by web page changes, SDK client 406 1s
configured to continue and retry a script from a failed step
without having to rerun prior steps. This ensures the script-
ing environment won’t execute the same command or per-
form the same action repeatedly, especially for transaction-
related tasks.




US 12,174,906 Bl

S

SDK client 406 1s configured to determine, for a particular
web element, a corresponding “role,” a corresponding
“name,” and a corresponding “html_tag.” The “role” 1s a
parameter that describes the role of the particular web
clement 1n an accessibility tree. The “name” 1s a parameter
that represents the name of the web element as specified in
the original webpage accessibility tree. The “html_tag” 1s a
parameter that denotes the orniginal html tag of the web
clement.

SDK client 406 1s configured to request cloud service 412
to generate a query response by providing to cloud service
412, via connection 410, the processed webpage content and
the received query. Connection 410 may be a wired or
wireless connection. Connection 410 may be the Internet, an
intranet, a wireless area network, a personal area network, a
wireless local area network, a virtual private network, etc.

In response, cloud service 412 utilizes the processed

webpage content and the received query to generate a

prompt for LLM 422. In some embodiments, LLM 422 1s
part of cloud service 412. In some embodiments, LLM 422
1s a separate enftity from cloud service 412.

The notations for each element included 1n the processed
webpage content help LLM 422 to determine the purpose of
the elements. LLM 422 1s trained to understand the seman-
tics of web content. The prompt, the query, and the pro-
cessed webpage content are provided to LLM 422 via
connection 420. Connection 420 may be a wired or wireless
connection. Connection 420 may be the Internet, an intranet,
a wireless area network, a personal area network, a wireless
local area network, a virtual private network, etc.

In response, LLM 422 1s configured to generate a query
response and provide the query response to cloud service
412. The query response 1s an annotated representation of
web elements as specified 1n the query. The query response
maps a variable included in the query to a corresponding
webpage element included in the processed webpage con-
tent. This response 1s designed to be user-iriendly and easy
to understand, in contrast to traditional HIML. It enhances
the accessibility of web pages, allowing users to interact
with the specified web elements as described in the query
response. In addition to providing, for a particular web
clement, a corresponding “role,” a corresponding “name,”
and a corresponding “html_tag,” the query response also
includes a corresponding “identifier” for the particular web
clement. The i1dentifier denotes a specified 1dentifier for a
given web element. Instead of using the specified 1dentifier
for a particular web element, a developer may utilize a
variable included in the query that corresponds to the
particular web element to generate the script to automate a
task associated with the webpage.

Cloud service 412 1s configured to store the inference
patterns derived from the query response in inference pat-
terns store 432 via connection 430. Connection 430 may be
a wired or wireless connection. Connection 430 may be the
Internet, an intranet, a wireless area network, a personal area
network, a wireless local area network, a virtual private
network, etc. In some embodiments, inference patterns store
432 1s included 1n a storage device that is local to or remote
from cloud service 412. The query response preserves the
mapping ol response nodes to their corresponding HI'ML
elements via XPaths, DOM attributes and other distinctive
patterns for identifying HITML elements within a webpage.
Storing the inference patterns 1n the inference patterns store
enables the cloud service to generate the query response for
the same query and similar webpage without prompting,
LLM 422 to generate the same query response on CPU
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instances. This reduces latency and GPU costs associated
with utilizing LLM 422 to generate the query response.

Cloud service 412 1s configured to provide the query
response to client SDK 406. Chient SDK 406 includes
application programming interface(s) (APIs) that enables
object-oriented programming interfaces to be generated
based on the query response. The APIs provide various
functionality to interact with the web elements. The APIs are
supported by one or more programming languages, such as
Python, JavaScript, etc. Users associated with a client device
may utilize the APIs to create web automation solutions for
a wide range of everyday applications.

FIG. 5 1s a flow diagram 1llustrating a process to generate
an adaptable script to automate a task associated with a
webpage 1n accordance with some embodiments. In the

example shown, process 500 may be implemented by a
client SDK, such as client SDK 406.

At 502, a query 1s received. The query 1s a structured
request, formulated 1n natural language, for specific web
clements from a webpage. The query serves as a represen-
tation to extract precise information from the webpage. The
query 1s structured 1n a manner that signifies a relationship
between a component and the webpage. The query 1s com-
prised of one or more variables that correspond to one or
more specific web elements associated with a webpage. The
query 1s designed to be versatile across different types of
websites.

At 504, webpage content 1s processed. The processed
webpage 1s a human-iriendly representation of the HMTL
associated with the webpage, with notations for each ele-
ment. For a particular web element, the processed webpage
content indicates a “role,” a “name,” and an “html_tag.” The
“role” 1s a parameter that describes the role of the particular
web element 1 an accessibility tree. The “name” i1s a
parameter that represents the name of the web element as
specified 1n the original webpage accessibility tree. The
“html_tag™ 1s a parameter that denotes the original html tag
of the web element.

At 506, the query and the processed webpage content are
provided to a cloud service.

At 3508, a query response 1s received from the cloud
service. The query response 1s a structured representation of
specified web element nodes. The query response maps a
variable included 1n the query to a corresponding webpage
clement included 1n the processed webpage content.

At 510, an automated task 1s generated utilizing the query
response. Code associated with the automated task 1s gen-
crated utilizing the variables included in the query. For
example, an automated task may include booking a flight on
a travel website, purchasing a product on an e-commerce
website, scheduling an appointment at a medical facility, etc.
The vaniables “login_btn,” “search_box,” and “search_btn”
from FIG. 1A may be utilized 1nstead of “tf_22,” “APjFgB,”
and “tI_194.” respectively.

In the event an 1dentifier associated with a web element
changes due to an update 1n the web page, an automated task
may not function properly because a variable included 1n the
script 1s not correctly mapped to the correct web element.
Steps 504-508 may be repeated to enable the LLM to
determine a new mapping between the updated web element
identifier and the wvariable included in the query. For
example, the query response may map the variable “log-
in_btn” to a web element having an identifier of “1denti-
fier_1.” The web page may be updated such that the web
clement having the identifier of “identifier 1" now has an
identifier of “i1dentifier_2.” Process 300 may be repeated to
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cnable the LLM to update the mapping such that the variable
“login_btn” 1s mapped to the web element having the
identifier of “identifier 2.”

In some embodiments, steps 504-508 are periodically
performed (e.g., daily, weekly, monthly, etc.). In some
embodiments, steps 504-508 are performed 1n response to a
user command. In some embodiments, steps 504-508 are
performed as a background process.

Instead of having a developer debug the script line-by-line
to determine which web element identifier has changed,
implementing the LLM significantly reduces the time and
resources needed to debug a nonfunctional script or to
generate a new script. The LLM can eflortlessly map the one
or more variables included 1n the query to the one or more
web elements included 1n the processed webpage content
since the LLM 1s trained to understand the semantics of web
content.

FIG. 6 1s a flow diagram 1illustrating a process to generate
a query response 1n accordance with some embodiments. In
the example shown, process 600 may be implemented by a
cloud service, such as cloud service 412.

At 602, a query and processed webpage content are
received from a client device. The query 1s a structured
request, formulated 1n natural language, for specific web
clements from a webpage. The query 1s comprised of one or
more variables that correspond to one or more specific web
clements associated with a webpage. The variables are given
names that correspond to webpage elements that the devel-
oper would like to utilize for a script associated with the
webpage but are unknown to the developer. The processed
webpage content 1s a human-iriendly representation of the
HMTL associated with the webpage, with notations for each
clement.

At 604, 1t 1s determined whether the query and the
processed similar webpage content have been previously
received. In response to a determination that the query and
the processed similar webpage content have been previously
received, process 600 proceeds to 616 where a query
response 1s produced on CPU instances by using the infer-
ence patterns from the inference patterns store. In response
to a determination that the query and the processed webpage
content have not been previously received, process 600
proceeds to 606.

At 606, a prompt for a LLM 1s generated based on the
received query and the processed webpage content. An
example ol a generated prompt 1s:

You are an expert in understanding the structure of the
web page. You will be given a simplified Web Page
accessibility tree (created following Aria spec) and a
GraphQL-like query that 1s supposed to query various
web page elements. Provide a hypothetical response to
such a query i a GraphQL-like response format.
Return only response 1n the following format:

1

fresponse}

;

At 608, the prompt, the query, and the processed webpage
content are provided to the LLM.

At 610, a query response 1s received from the LLM. The
query response 1s a structured representation of specified
web element nodes. The query response maps a variable
included in the query to a corresponding webpage element
included 1n the processed webpage content. For each web
clement, the query response indicates a “role,” a “name,” an
“1d,” and an “html_tag.”

At 612, the query response 1s used to generate inference
patterns which are saved 1n an inference patterns store.
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Storing the inference patterns 1n the inference patterns store
enables the cloud service to generate the query response for
the same query and similar webpages on CPU instances
without prompting the LLM to generate the query response.
This reduces latency and GPU costs associated with utilizing
the LLM to generate the query response.
At 614, the query response 1s provided to the client
device.
FIG. 7 1s an example of a user interface to automate a task
in accordance with some embodiments. In the example
shown, user interface 700 may be implemented as a browser
extension. User interface 700 includes a first area 702 that
enables a user to define a query associated with a webpage.
User interface 700 includes a first button 704 that causes
processes 300 and 600 to be implemented. The browser
extension fetches the query response to the query and returns
an annotated representation of the requested web elements.
User interface 700 includes a second area 706 that enables
the user to define an automated task to be generated for the
webpage using the one or more variables included 1n the
query. A user may execute a script, such as Javascript, to
interact with the web elements defined 1n the query. User
708 1ncludes button 708 that enables the automated task to
be implemented with respect to the webpage.
In the example shown, user interface 700 which may be
implemented as a browser extension. It has the ability to
specily a query for a particular web page and validate the
syntax of the query. Also, 1t has the ability to format a query
to the standard format and represent it 1n a visually appealing
format which makes the query more human readable. The
user extension also aids 1n visualizing the query. It also has
the ability to fetch response for a given query and visualize
the response of the query with the user interface. So, the user
interface has the capability to specily the query and fetch the
query response. When the user interface 1s implemented as
a browser extension 1t also enables one to visualize the
response of the query 1n the browser and see the actual DOM
nodes corresponding to the response of the query.
Although the foregoing embodiments have been
described in some detail for purposes of clarity of under-
standing, the invention 1s not limited to the details provided.
There are many alternative ways of implementing the inven-
tion. The disclosed embodiments are illustrative and not
restrictive.
What 1s claimed 1s:
1. A method, comprising:
recerving a query that includes one or more variables to be
used for a script associated with a webpage, wherein
the one or more variables correspond to one or more
specific web elements associated with the webpage;

processing webpage content associated with the webpage
that identifies a plurality of web elements associated
with the webpage, wherein the one or more variables
included in the query and the processed web content
associated with the webpage that identifies the plurality
of web elements associated with the webpage 1s pro-
vided to a large language model, wherein the large
language model generates a query response that maps
the one or more variables included 1n the query to a
subset of the plurality of web elements associated with
the webpage;

generating the script for the webpage utilizing the one or

more variables included 1n the query based on the query
response received from the large language model that
maps the one or more variables included 1n the query to
the subset of the plurality of web elements associated
with the webpage; and
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updating the generated script utilizing an updated query
response 1n response to determining that the generated
script 1s nonfunctional, wherein the updated query
response maps the one or more variables included 1n
the query to a second subset of the plurality of web
clements associated with the webpage.

2. The method of claim 1, wherein processing webpage
content associated with the webpage includes determining
information associated with the plurality of web elements.

3. The method of claim 2, wherein the information
associated with the plurality of web elements includes a
corresponding role for the plurality of web elements.

4. The method of claim 3, wherein the corresponding role
describes a role of a particular web element of the plurality
of web elements 1n an accessibility tree.

5. The method of claim 2, wherein the information
associated with the plurality of web elements includes a
corresponding name for the plurality of web elements.

6. The method of claim 5, wherein the corresponding
name represents the name of a particular web element of the
plurality of web elements as specified 1 an original
webpage accessibility tree.

7. The method of claim 2, wherein the information
associated with the plurality of web elements includes a
corresponding tag for the plurality of web elements.

8. The method of claim 7, wherein the corresponding tag
denotes an original html tag of a particular web element of
the plurality of web elements.

9. The method of claim 1, further comprising providing
the query and the processed webpage content associated
with the webpage to a cloud service.

10. The method of claim 9, wherein the cloud service
determines whether the query and the processed webpage
content associated with a similar webpage that have been
previously received.

11. The method of claim 10, wherein the cloud service
generates a prompt based on the query and the processed
webpage content associated with the webpage 1n response to
determining that the query and the processed webpage
content associated with the webpage have not been previ-
ously recerved.

12. The method of claim 11, wherein the cloud service
provides the prompt, the query, and the processed webpage
content associated with the webpage to the large language
model.

13. The method of claim 12, wherein the large language
model 1s trained to understand web content semantics.

14. The method of claim 12, wherein based on the prompt,
the query, and the processed webpage content associated
with the webpage to the large language model, the large
language model generates the query response and provides
the query response to the cloud service.

15. The method of claim 14, wherein the cloud service
stores an 1nference pattern based on the query response 1n an
inference patterns store.

16. The method of claim 14, further comprising receiving
the query response from the cloud service.

17. The method of claim 1, further comprising;:

receiving a second query that includes a second set of one

or more variables to be used for a second script
associated with the webpage; and

providing the second query and the processed webpage

content associated with the webpage to a cloud service,
wherein the cloud service retrieves an inference pattern
from an inference patterns store and provides the query
response 1n response to determining that the second
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query and the processed webpage content associated
with a similar webpage that have been previously
received.

18. The method of claim 1, further comprising providing
a user 1nterface that visualizes the query, fetch the query
response, and visualize the query response.

19. A system, comprising:

a processor configured to:

receive a query that includes one or more variables to
be used for a script associated with a webpage,
wherein the one or more variables correspond to one
or more specific web elements associated with the
webpage;

process webpage content associated with the webpage
that 1dentifies a plurality of web elements associated
with the webpage, wherein the one or more variables
included 1n the query and the processed web content
associated with the webpage that 1dentifies the plu-
rality of web elements associated with the webpage
1s provided to a large language model, wherein the
large language model 1s configured to generate a
query response that maps the one or more variables
included 1n the query to a subset of the plurality of
web elements associated with the webpage;

generate the script for the webpage utilizing the one or
more variables included in the query based on the
query response received from the large language
model that maps the one or more variables included
in the query to the subset of the plurality of web
clements associated with the webpage; and

update the generated script utilizing an updated query
response 1n response to determining that the gener-
ated script 1s nonfunctional, wherein the updated
query response maps the one or more variables
included 1n the query to a second subset of the
plurality of web elements associated with the
webpage; and

a memory coupled to the processor and configured to

provide the processor with instructions.
20. A computer program product embodied 1n a non-
transitory computer readable medium and comprising com-
puter instructions for:
receiving a query that includes one or more variables to be
used for a script associated with a webpage, wherein
the one or more variables correspond to one or more
specific web elements associated with the webpage;

processing webpage content associated with the webpage
that identifies a plurality of web elements associated
with the webpage, wherein the one or more variables
included 1n the query and the processed web content
associated with the webpage that identifies the plurality
of web elements associated with the webpage are
provided to a large language model, wherein the large
language model 1s configured to generate a query
response that maps the one or more variables included
in the query to a subset of the plurality of web elements
associated with the webpage;

generating the script for the webpage utilizing the one or

more variables included 1n the query based on the query
response received from the large language model that
maps the one or more varniables included 1n the query to
the subset of the plurality of web elements associated
with the webpage; and

updating the generated script utilizing an updated query

response 1n response to determining that the generated
script 1s nonfunctional, wherein the updated query
response maps the one or more variables included in
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the query to a second subset of the plurality of web
clements associated with the webpage.
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